446             A  TEXT-BOOK OF BACTERIOLOGY
generally termed either bacteriophage or simply phage, and the
phenomenon bacteriophagy.
General Properties. Bacteriophage acts on multiplying organ-
isms and has the characteristic property of clearing young broth
cultures, either temporarily or permanently, and of forming clear
areas in young cultures on solid media. These clear zones have
been styled " taches vierges ", plaques or colonies ; they were con-
sidered by D'Herelle to represent colonies of the virus. Single,
discrete, bacterial colonies usually present a nibbled appearance
(see Plate VII). There is no such effect on killed organisms,
which, however, can absorb the phage. The action of a phage may
not be confined to one particular organism ; when several organ-
isms are acted upon by a phage, the action is unequal and tends to
be more marked against certain organisms than others. This
multiplicity of action by a phage is considered in many cases to be
mainly due to the presence of common O factors in the antigexiic
structure of different bacteriaLspecies acted upon ; in some cases,
however, a phage may act on quite unrelated species. It is possible
to enhance the activity of a phage for an organism by serial
passage, and there is no doubt that the phages exhibit marked
adaptability. Many organisms, particularly members of the coli-
typhoid-dysentery group, are susceptible to phage action.
The addition of a phage to a young multiplying broth culture
may exceptionally result in complete and permanent clearing,
the culture becoming sterile ; there is a considerable increase in
the amount of bacteriophage. Usually there is an initial clearing
followed by the reappearance of turbidity, due to the fact that
some organisms are not lysed and multiply in spite of the presence
of the active phage. On subculture these organisms are frequently
resistant to the phage. Moreover, these secondary cultures of
resistant organisms may contain bacteriophage ; the resistant
organisms are thus lysogenic without being themselves affected by
the bacteriophage. Phage acts on the surface antigens (O or Vi)
and some forms may exhibit a high degree of specificity.
Phages are participate, filterable particles; by means of
ultra-filtration through gradocol membranes variations from
0-008 to 0-075/z have been noted in the size of the individual
phages. Some bacteriophages have been seen by means of the
electron microscope and appear to possess well-defined head and
tail portions like a tadpole.
There is also considerable variation in activity ; in some
cases the lytic substance is active in very high dilutions, e.g.,